water temperature, as might be expected on seasonal and diurnal bases, is predicted to shift the 21 equilibrium further in favor of catechin. The isomerization energy between catechin and 22 epicatechin was also considered in a range of polar protic, polar aprotic, apolar protic, and apolar 23 aprotic solvents using the Solvation Model based on Density (SMD) and Integral-Equation-24
Formalism Polarizable Continuum Model (IEFPCM) solvation models. The IEFPCM model 25 yielded a modest range in isomerization energies depending on solvent polarity/proticity, 26 whereas a substantial variation was observed with the SMD model. The SMD results suggest the 27 solvation environment around catechin and epicatechin will play a major role on the 28 photoisomerization equilibrium between these two compounds. As the freely dissolved monomer 29 in aquatic systems, the catechin-epicatechin photoisomerization equilibrium will be in the range 30 D r a f t Introduction 37 38 Ultraviolet (UV) light comprises less than 5 percent of the total radiation reaching the Earth's 39 surface yet represents the most energetic, and ultimately biologically harmful, wavelengths. As 40 sunlight penetrates into freshwater bodies, the majority of radiation is absorbed by natural 41 dissolved and particulate substances, influenced by the particles suspended in the water and --of 42 particular importance --by dissolved organic matter (DOM) [1] [2] [3] [4] [5] [6] . DOM is the residue of decaying 43 organic matter from allochthonous terrestrial soils and vegetation and, to a lesser extent, via 44 autochthonous inputs from plants and microbes within the water body itself 7 . It is comprised of 45 a complex mixture of large organic polymers derived from humic and fulvic acids. 46
Chromophoric DOM, which absorbs from 300 to 500 nm and thus acts as a natural sunscreen to 47 protect aquatic systems from UV radiation through absorption and subsequent radiative 48 dissipation processes, characterizes the optically active component of DOM 5, 6, 8, 9 . 49 50 DOM can serve to protect the water column from the direct effects of UV radiation, yet can itself 51 be slowly degraded through photobleaching processes that include the conversion of conjugated 52 unsaturated moieties into less conjugated unsaturated, as well as saturated, functional groups 53 gross systematic errors when applied against isomerization energies 27-29 , necessitating a prior 110 calibration step against experimental data. The ∆ isom G (aq) of (-)-2→(-)-1 was initially calculated 111 using 39 pure, hybrid, and range-separated hybrid density functionals currently implemented in 112
Gaussian 09 in tandem with the triple-ζ TZVP Ahlrichs-type basis set using both the SMD and 113 IEFPCM solvation models (Table 1) 
